The carboxyl terminal domain of Escherichia coli DNA topoisomerase I confers higher affinity to DNA.
Limited digestion of E. coli DNA topoisomerase I with trypsin or papain generated a DNA-binding domain of MW 14,000 corresponding to the carboxyl terminal of the enzyme. This fragment binds to single-stranded DNA agarose as tightly as the intact enzyme. It required around 400 mM NaCl for elution. A truncated topoisomerase that lacks this C-terminal domain was purified. It was eluted from the single-stranded DNA agarose column at around 150 mM NaCl. Although the truncated enzyme could relax negatively supercoiled DNA as efficiently as the intact enzyme at low ionic strength, its processivity was more sensitive to increasing salt concentration. Measurement of binding to fluorescent etheno-M13 DNA also demonstrated that the presence of the C-terminal domain confers higher affinity to DNA for the enzyme.